As a species of the genus Elsholtzia wild (Labiatae), E. bodinieri Van't is an annual herbaceous plant, widely distributed in the mountainous area of the west and southwest district of China (Chinese name "Dongzisu"), 1 which has been mainly used as a traditional Chinese folk drug for the treatment of eczema, enteritis, diarrhea, bacillary dysentery and cold, and are also known to have anticancer and antibacterial effects.
As a species of the genus Elsholtzia wild (Labiatae), E. bodinieri Van't is an annual herbaceous plant, widely distributed in the mountainous area of the west and southwest district of China (Chinese name "Dongzisu"), 1 which has been mainly used as a traditional Chinese folk drug for the treatment of eczema, enteritis, diarrhea, bacillary dysentery and cold, and are also known to have anticancer and antibacterial effects. 2 Regarding the chemical constituents of this plant, the presence of volatile oil, triterpenoids, flavones, β-carotene and phenols in the aerial parts has been previously reported. [3] [4] [5] [6] However, as a continuation of our efforts to pursue the active natural products from E. bodinieri, three eudesmane-type sesquiterpene glycosides were isolated by repeated column chromatography and preparative TLC from the n-BuOH fraction of the methanolic extract of E. bodinieri gathered in Gansu province of China. Their structures were elucidated as integrifoside A (1), 7 dictamnoside G (2) 8 and 3β,5α,11,12,13-pentahydroxy-eudesm-4(15)-ene 3-O-β-Dapiofuranosyl-(1→4)-α-L-rhamnopyranosyl-(1→3)-β-Dglucopyranoside (3), respectively. Among these, compound 3 was novel, and all compounds were firstly isolated from E. bodinieri family. In this paper, we report the isolation and structural elucidation of the novel natural product using chemical and spectroscopic evidence. , one alicyclic sp 3 and one olefinic carbon) were recognized in the broad band decoupled -eudesmene skeleton. 9, 10 The signals at δ C 85.9 (C-3), 76.4 (C-5), 76.0 (C-11), 64.5 (C-12) and 64.9 (C-13), together with δ H 4.72 (1H, dd, J = 6.0, 10.0 Hz, H-3), 3.62 (2H, m, H-12) and 3.64 (2H, m, H-13), suggesting that five hydroxyl groups were separately linked at C-3, C-5, C-11, C-12 and C-13, respectively. The trans-stereochemistry at the junction of the rings A and B could be deduced from the observed NOE interactions of H-14 with H ax -2/H ax -6/H ax -8 and HO-5 with H-3/H-7/H ax -1/ H ax -9 in the NOESY experiments, which also indicated that HO-5 and CH 3 -14 were α,β-oriented, respectively. The β-configurations of the substituents attached to C-3 and C-7, were determined from the chemical shifts and coupling constants of H-3 (4.72, dd, J = 6.0, 10.0 Hz) and H-7 (2.17, dd, J = 4.0, 12.0 Hz), and further evidenced by the observed NOE interactions of H-3 with H-1/HO-5 and H-7 with H ax -9/HO-5 in the NOESY spectrum. By comparison of the spectral data of the aglycon with 3β-acetoxy-5α,11,12,13-tetrahydroxy-eudesm-4(15)-ene isolated previously from Achillea holosericea, 11 suggested that the aglycon of 1 was 3β,5α,11,12,13-pentahydroxy-eudesm-4(15)-ene.
Comparison of NMR data of the sugar moieties with literature values 12 revealed that the glucose and rhamnose were present in pyranose forms, whereas the apiose was in Notes furanose form. The β-anomeric configurations of the apiofuranose and glucopyranose units were determined by their 3 J H-1,H-2 coupling constants (2.2 and 8.0 Hz), 13 and rhamnopyranose unit was determined as the α-configuration by the characteristic broad singlet of its anomeric proton and 13 C NMR data.
14 These above conclusions were further confirmed by three strong NOE observed for H-1' with H-3'/H-5' of glucopyranose, H-1'' with H-2'' of rhamnopyranose and H-1''' with H-5''' of apiofuranose in the NOESY spectrum. + (loss of a inner glucose unit). Facile acid hydrolysis of the glycoside clearly indicated C-O-C type of linkage between aglycon and sugar moiety. 15 The exact position of the trisaccharide chain at C-3 of the aglycon was established from the HMBC correlation between the H-1' (δ H 4.85) of the inner β-glucose unit and the C-3 (δ C 85.9) of aglycon, this was also supported by the observed NOE interaction of H-3 with H-1' in the NOESY spectrum. On the basis of all the foregoing statements, the structure of compound 3 was established as 3β,5α,11,12,13-pentahydroxy-eudesm-4(15)-
To the best of our knowledge, 3 has not been reported previously from any plant source.
The known compounds 1 and 2 were identified by spectral analysis and comparison of relevant data with those already reported in the literature.
Experimental Section
General Methods. Melting points were measured on a Chinese X-4 melting point apparatus (uncorrected); Optical rotation was determined on a Perkin-Elmer 341 automatic polarimeter; IR spectra (KBr disks) were obtained on AlphaCentari FT-IR spectrometer; NMR spectra were scanned on Bruker AM-500 spectrometer (chemical shifts in δ downfield from TMS internal standard) operating 500 and 125 MHz for 1 H and 13 C NMR respectively, and FAB-MS spectra on VG Autospect 3000 spectrometer; TLC was performed on silica gel GF254 plates (0.50 mm thickness); GC on a Hewlett Packard HP 5980 gas chromatography. The spots were visualized under UV light or by exposure to I2 vapours as well as by spraying (analyt. TLC) with 10% H2SO4 in EtOH, followed by heating for a few minute; Separation and purification were performed by column chromatography on silica gel (100-200, 200-300 mesh). All solvents were distilled before use.
Plant Material. The root barks of E. bodinier were collected in August 2004 from Ziwuling mountainous area of Gansu Province in China, and identified by Fu-Shun Liu (Department of Biology, Longdong University, China). A voucher specimen (No.107083) of the plant is previously deposited at the Herbarium of the Botany Department, Longdong University, Qingyang, 745000, China.
Extraction and Isolation. The air-dried root barks of E. bodinier (2.8 kg) were soxhlet extracted successively with MeOH for 3 days. The extracts were evaporated to dryness. The residue (155 g) was suspended in warm water and extracted with water-saturated n-BuOH. The organic layer was concentrated to obtained a residue (80 g) which was redissolved in MeOH (300 mL). Addition of EtOAc gave a flocculent precipitate which was washed with EtOAc (three time), yielded a crude saponin mixture (35 g) which was subjected to silica gel column chromatography C-NMR see Table 1 . Acid hydrolysis of compound 1: Compound 1 (5 mg) was treated with 10% HCl-MeOH (1 : 1, 0.5 mL) at 90 o C for 4 hr in a water bath. After the completion of the reaction, the mixture was cooled, diluted with 5 mL of H 2 O, then extracted twice with EtOAc. The aqueous phase was neutralised with BaCO 3 and filtered, the filtrate was passed through an Amberlite IRA-60E column (6 × 60 mm) and the eluate was concentrated in vacuo. The residue was examined for sugars against authentic samples by co-PC as well as by GC after being converted to their thiazolidine derivatives. 
